Abstract
INTRODUCTION
The large urban centers in the Southeast macroregion of Brazil stand among the areas most heavily burdened by the HIV epidemic in the Americas. By June 2004 a total of 362,364 AIDS cases had been reported in Brazil 7 and it was estimated that 597,000 15 to 49 year-old adults were living with HIV infection in the year 2000. 17 Even though the Brazilian epidemic remains largely concentrated in major urban areas, enough evidence of rapidly changing epidemiological patterns is accumulating.
Current data on the Brazilian AIDS epidemic shows a trend towards an increasing number of cases in small municipalities. 8, 12, 16 One study found a 4.1% annual increase in the incidence rate of male cases in the large cities of the Southeast macro-region between the years of 1990 and 1996; the corresponding figure for small southeastern municipalities was 20.8%. 16 Consequently, to appropriately design and implement adequate control measures, a better understanding of the characteristics of HIV infection in relatively small Brazilian communities and rural areas is urgently needed. Thus, it was aimed at reporting the results of a clinical and epidemiological study performed in a small municipality.
METHODS
The study was carried out in Miracema a poor municipality in the northwestern area of the state of Rio de Janeiro, Brazi , located 276 km far from the capital at the border of the state of Minas Gerais (Figure 1 ). It comprises an area of 301 km 2 and is located 138 m above sea level (21°24'50"S; 42°11'52"W). Besides an urban area, Miracema has two rural districts and there were 27,064 inhabitants in the year 2000.* From June 1999 HIV-infected patients have been followed up by a local physician. Since July 1999 monthly medical visits have been offered at a local outpatient clinic and patients have been assessed by a physician from the city of Rio de Janeiro. Patients are referred to the local AIDS Program by local providers whenever HIV infection is diagnosed or suspected. Antiretroviral agents as well as treatment and prophylaxis of opportunistic infections are freely provided to patients, as part of the National AIDS Program of the Brazilian Ministry of Health. Blood samples for lymphocyte subset counts and HIV plasma viral load testing are regularly collected and sent to laboratories either in the capital of Rio de Janeiro or Minas Gerais. Important laboratory and clinical resources frequently needed in the setting of HIV-in- 
RESULTS
Between July 1999 and December 2003 a total of 65 HIV-infected adult patients attended Miracema's AIDS Program (Figure 2 ). During the study period, two vertically HIVinfected children born elsewhere were also seen at the unit. The Table shows the demographic and epidemiological data according to gender. Most patients (34) were women and an overall 0.9 HIV-infected male to female ratio was recorded. For AIDS cases, a 1.1 male to female ratio was obtained. All but six patients lived in Miracema. Most (61) were born in Miracema or neighboring municipalities. A minority (23%) was married, divorced or reported living under consensual union. Most (69.2%) had none or less than eight years of education. Most patients (78.8% of whom information was available) attributed the acquisition of HIV infection to unprotected heterosexual intercourse. One patient reported use of intravenous cocaine. In contrast, 16 out of 31 (51.6%) male patients referred past or current use of snorted cocaine. During the study period, seven HIVinfected pregnant women underwent vertical transmission prophylaxis successfully. At the moment, two other pregnant women, as well as two recently born children, are being followed up.
Most patients (56.9%) were diagnosed with AIDS (CDC stages C, A3 or B3) as of the first medical visit. HIV-related chronic wasting syndrome, anemia and oropharyngeal candidiasis were ubiquitous findings at presentation. Active tuberculosis (six cases), acute respiratory failure clinically and radiographically suggestive of pulmonary pneumocystosis (seven Nine patients died during the study period. Seven deaths were due to acute conditions at presentation. These patients did not have time to benefit from antiretroviral therapy. Focal neurological toxoplasmic encephalitis-like conditions (four cases) and acute pulmonary pneumocystosis-like respiratory failure (two cases) were the main causes of death.
DISCUSSION
This study found an absolute predominance of heterosexual transmission and a slightly inverted male to female ratio of HIV infection in the municipality of Miracema. During the early years of the HIV epidemic in Brazil, AIDS was primarily a male disease and there was a 28:1 male to female ratio. 6 Since then, a progressive decline in the male to female ratio has been seen. An ecological study 16 found that among AIDS cases reported between 1993 and 1996 the male to female ratio was lower in small municipalities (2.8) than in large urban centers (3.4). Male partner death and migration before the study period may partly explain the inverted male to female ratio in this study. Other studies will be important for understanding the current demographic profile of HIV infection in small Brazilian communities.
An important finding of the present study was that more than 90% of the patients were born and lived in Miracema or other neighboring municipalities (Table) . A similar epidemiological pattern may currently exist in other neighboring municipalities of the region, even though most of them have no local AIDS program. A larger study covering a broader geographic area is urgently needed to appropriately estimate the magnitude of the problem. In fact, epidemiological data on HIV infection in small Brazilian municipalities may be largely conservative due to underreporting. A study 18 conducted in the state of Rio de Janeiro found that 51.9% of all AIDSrelated deaths between 1991 and 1995 have not been reported to the Ministry of Health.
Most patients were single, young adults with low level of education. The spread of the HIV epidemic among lower education as well as low-income population is one of the most prominent characteristics of the current Brazilian AIDS epidemic. 3, 13 In Western Uganda, a sentinel surveillance study among 15 to 24-year-old prenatal clinic attendees found that the declining HIV prevalence was stronger among those with a higher level of education.
14 According to a cross-sectional population survey in four cities of sub-Saharan Africa, educational level was found to be a key determinant of condom use within non-spousal partnership. 15 Whether a relatively lower level of education in small Brazilian municipalities and rural areas, when compared to better educational opportunities in large cities, is associated with a greater vulnerability to the acquisition of HIV infection is unknown and needs to be addressed in appropriately designed studies.
Past or current use of snorted cocaine, especially by male patients, was commonly reported. Only one patient in the study cohort reported previous use of injected cocaine. In fact, in the state of Rio de Janeiro, cocaine is more commonly used snorted than injected. 2 Previous history of alcohol abuse was also a common finding (data not shown). The role of alcohol and noninjected illicit drug use in unsafe sexual behavior is a matter that deserves due attention. Studies have shown the association of heterosexually acquired HIV infection with both alcohol 1 and non-injected forms of cocaine. 11 The role of local patterns of alcohol and illicit drug use in the spread of HIV infection in small Brazil- More than half of the patients (36 out of 65) first presented in advanced stages of HIV-disease (CDC stages C, A3 or B3). These cases show the frequent occurrence of HIV infection in subjects who were not aware of their HIV status or not willing to get medical treatment. Seven of these patients died without having the opportunity to benefit from antiretroviral therapy, which is freely provided to patients in Brazil. In conjunction, these figures are suggestive of a large pool of undiagnosed HIV infection in the community and highlight the need for appropriate studies on the prevalence of HIV infection in small Brazilian municipalities and rural areas.
Cryptococcal meningitis seemed to be a relatively common cause of morbidity in Miracema. Even though this fungal disease is not an uncommon complication of AIDS in Brazil, it has been reported in 4.4% AIDS patients at the time of reporting 5 and in 6% of the cases studied in a large autopsy series.* In the present study, five out of 33 (14.7%) patients on CDC stage C developed cryptococcal meningitis, most of them (four cases) as its presenting manifestation. It is not known whether immunosuppressed patients living in rural areas of Brazil are more likely to develop cryptococcal meningitis due to greater chances of environmental exposure to this fungal agent. Sharp geographic differences in the occurrence of infectious complications, including cryptococcal meningitis, have been found elsewhere when neighboring countries 4 and neighboring regions within the same country 10 were compared.
Small Brazilian municipalities are experiencing a fast growing AIDS epidemic, yet little data on the characteristics of HIV infection in these settings is available. The epidemic spread towards the innermost parts of the country will likely pose a variety of medical, social and logistic challenges. These settings generally have a much less comprehensive health infrastructure and lack physicians with expertise in the management of HIV infection and AIDS. Risk-reduction messages and campaigns may need to be redesigned to meet local epidemiological and social characteristics.
The spectrum and frequency of HIV-related clinical conditions may differ when compared to large *Basílio-de-Oliveira CA. Infecções oportunistas pulmonares em necropsias na síndrome de imunodeficiência adquirida. Rio de Janeiro: Academia Nacional de Medicina; 1997. 19, 20 patients from rural communities may be underrepresented in national reporting databases and, consequently, little attention may be directed to these areas. Patients from these areas are also less likely to benefit from the support of non-governmental organizations.
Investigations on the clinical and epidemiological characteristics of HIV infection in small Brazilian municipalities are thus urgently needed in order to design control strategies to halt epidemic spread, better allocate resources, and improve medical care.
